We present in this abstract the fabrication and testing of an anisotropic dry adhesive that exhibits frictional adhesion, a behavior observed in the geckos' adhesive. [1] We have taken inspiration from the architectural principles of the gecko's adhesive to create an anisotropic artificial adhesive from PDMS. This adhesive is created by a molding process that utilizes SU-8 as the mold material and PDMS as the cast material. By using an angled two-sided exposure process on a transparent substrate, we are able to create an asymmetrical structure of microwedges (Figure 1 ). This arrayed microstructure exhibits frictional adhesion. That is, its capacity to adhere to surfaces is described by a model unlike the familiar embedded friction cone models (Figure 4 ) exhibited by pressure sensitive adhesives such as tape or Post-it R Notes. We have only previously observed this model in the gecko.
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Frictional adhesion in gecko setae
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) of red ␣* with a precision of mass=39.5±11.0·g, mean ± fore and hind limbs (Fig.·2) . ing 20, 50, 75 and 100·g to strip of adhesive bandage vent bites. The muzzle left d of bubble wrap cushioned distance of approx. 10·cm ls we caught the animal by arrays al arrays were peeled from ed previously (Hansen and re created by mounting the microscope (SEM) stubs , Redding, CA, USA) with 10; Henkel Loctite Corp.,
Mechanical testing apparatus
Setal array specimens were mounted on scanning electron microscope (SEM) stubs and evaluated with a custom two-axis mechanical tester. The specimen chuck was attached to a Kistler 9328A three-axis force sensor (Kistler, Winterthur, Switzerland) that was moved in the z (up-and-down) and y (leftand-right) axes with Newport 460P stages (Newport) driven by closed loop brushless DC servomotors (Newport 850G-HS actuator in the y axis and a Newport 850G actuator in the z axis). The stage and force sensor assembly were vertically mounted to a steel block above a 3·m ϫ 0.9·m Newport RP Reliance breadboard table. A Newport ESP 300 servocontroller drove the actuators. Force measurements were collected through an AD Instruments Maclab/4e data acquisition unit (ADInstruments, Milford, MA, USA). The stage controller and force acquisition were interfaced with a Powerbook G3 (Apple Computer, Cupertino, CA, USA) for automated control of array experiments. Test substrates were held in place by toggle strap Fig.·2 . Apparatus used to measure the angle (␣*) at which gecko toes detach from a glass surface. We discovered that the normally aggressive and temperamental tokays (Gekko gecko) became docile when attached by a single toe to a glass surface. A soft pad of bubble wrap cushioned falls. Animals were suspended a distance of approx. 10·cm above the pad, and in nearly all trials we caught the animal by hand prior to contact with the pad. A thin strip of adhesive bandage tape acted as a muzzle to prevent bites. Figure 6 but as a parametric plot. The plot begins at the origin and moves up the y-axis during the preload phase. As the sample is dragged the line moves into the fourth quadrant and lingers before returning to the origin.
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Frictional adhesion in gecko setae 0.31±0.02 (Fig.·3A,C) , n et al., 2006b). sion l curvature, isolated setal rent tribological response on/adhesion models or the As an array of setae began developed and persisted f shear force to adhesive ve of force magnitude (Fig.·4A) . To test the generality of this effect, we measured the angle at detachment ( *) in live geckos hanging by a single toe. The angle at which toes detach was 25.5±0.2°(N=181), similar to *=24.6±0.9°for isolated arrays. The peeling model predicts that larger forces cause lower values of * (see Eqn.·2). Instead, gecko toes detached at a constant angle regardless of applied force. These results are consistent with the function of single isolated setae (Autumn et al., 2000) , which detach at an angle of 30.0±0.27° (Fig.·4B) . Indeed, it is likely that the value of *=30°in single setae sets the upper limit for * at the array and toe levels. 
SYL170-50s durability
Figure 11: Lifetime Test of Microwedge Adhesive. 30,000 trials performed of 10mm drag. Adhesion fell to 50% of initial and shear fell to 86% of initial during test. This longevity is superior to other pressure sensitive adhesives.
